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SURWRQ FRQGXFWLQJPHPEUDQH LV LPSRUWDQW IRU WKH RSHUDWLRQ RI SRO\PHU HOHFWURO\WHPHPEUDQH
IXHOFHOO3(0)&DWLQWHUPHGLDWHWHPSHUDWXUH±&7KHUHIRUHWKHUHKDVEHHQDJUHDW
GHDO RI UHVHDUFK LQ WKH GHYHORSPHQW RI DQK\GURXV HOHFWURO\WH PHPEUDQHV ZLWK KLJK SURWRQ
FRQGXFWLYLWLHVDW KLJKHU WHPSHUDWXUHV >@2QHDSSURDFKZDV WKHXVHRIQLWURJHQFRQWDLQLQJ
DURPDWLFKHWHURF\FOHVPROHFXOHVZLWKERLOLQJSRLQWVKLJKHUWKDQZDWHUDVSURWRQFDUULHUVHLWKHU





SRO\YLQ\O DOFRKRO 39$  ZLWK WKH KLJK SURWRQ H[FKDQJH FDSDFLW\ DQG DQ RUJDQLF EDVH
KHWHURF\FOH +EHQ]RWULD]ROH 6XOIRQLF DFLG JURXSVZHUH LQWURGXFHG LQWR 39$PDWUL[ DW
YDULRXVPRODUUDWLRVE\PRGLI\LQJWKHFKHPLFDOVWUXFWXUHRI WKH39$WKURXJKHVWHULILFDWLRQZLWK
VXOIRVXFFLQLF DFLG 66$ ZKLFK KDV VXOIRQLF DFLG JURXSV 7KH UHVXOWLQJ FURVV OLQNHG SRO\PHU
ZDVEOHQGHGZLWK+EHQ]RWULD]ROHDWVHYHUDOPRODUUDWLRV7DEOHWRREWDLQDPDWUL[WKDW
KDVDFLGJURXSV LPPRELOL]HG LQWR WKHFKDLQDQGD]ROHV LQWHUDFWLQJZLWK WKHDFLGJURXSV LQ WKH
PDWUL[ 7KH SRO\PHUV ZHUH FKDUDFWHUL]HG ZLWK )RXULHU WUDQVIRUP LQIUDUHG )7,5
WKHUPRJUDYLPHWULF DQDO\VLV 7*$ DQG GLIIHUHQWLDO VFDQQLQJ FDORULPHWU\ '6& 7KH SURWRQ
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HVWHULILFDWLRQ EHWZHHQ ±2+ LQ 39$ DQG ±&22+ LQ 66$ ZKLFK GHSHQGHG RQ WKH DPRXQW RI
FURVVOLQNLQJ DJHQW DW WKH VDPH WHPSHUDWXUH 7KH LQWHUDFWLRQ RI VXOIRQLF DFLG XQLWV ZLWK D]ROH
JURXSV ZHUH FRQILUPHG E\ )7,5 7KH )7,5 GDWD LQGLFDWHV WKDW SURWRQDWLRQ RFFXUV WKURXJK
WUDQVIHU RI SURWRQV IURPVXOIRQLF DFLG XQLWV WR KHWHURF\FOLF ULQJV WR IRUPEHQ]RWULD]ROLXP LRQV
7KH 39$66$%7UL K\EULG PHPEUDQHV ZHUH WKHUPDOO\ VWDEOH XS WR & DQG WKH\ KDG
VXLWDEOHWKHUPDOVWDELOLW\DVHOHFWURO\WHPHPEUDQHVIRUWKHKLJKWHPSHUDWXUHIXHOFHOOVXQGHUGU\
FRQGLWLRQ'LIIHUHQWLDOVFDQQLQJFDORULPHWU\ UHVXOWV LOOXVWUDWHG WKHKRPRJHQHLW\RI WKHPDWHULDOV
DQGVKRZWKHUHVWULFWLRQVRIVHJPHQWDOPRWLRQVRIWKHSRO\PHUFKDLQV

$&FRQGXFWLYLW\σDFYHUVXV IUHTXHQF\FXUYHVDUHVKRZQ LQ)LJ DE IRUDQK\GURXV39$
66$%7UL % DQG 39$66$%7UL % DW VHYHUDO WHPSHUDWXUHV 7KH PD[LPXP SURWRQ
FRQGXFWLYLW\ ZDV REWDLQHG IRU WKH VDPSOH 39$66$%7UL DV [ 6FP DW  & LQ
DQK\GURXVFRQGLWLRQ7KHFRQGXFWLYLWLHVRIDOOWKHSRO\PHUVVWHDGLO\LQFUHDVHGZLWKWHPSHUDWXUH
ZKLFKZRXOGEHGXHWRWKHLQFUHDVHGVHJPHQWDOPRWLRQRIWKHSURWRQWUDQVSRUWJURXSVDWKLJKHU
WHPSHUDWXUHV IDFLOLWDWLQJ UDSLG IRUPDWLRQ DQG EUHDNLQJ RI K\GURJHQ ERQGLQJ UHVXOWLQJ LQ IDVW
SURWRQ WUDQVIHU G\QDPLFV 7KH LQFUHDVH LQ SURWRQ FRQGXFWLYLW\ ZLWK LQFUHDVLQJ %7UL FRQWHQW
IXUWKHUFRQILUPVWKHDVVLVWDQFHRIWKH%7ULJURXSVLQSURWRQWUDQVIHUXQGHUDQK\GURXVFRQGLWLRQ
7KHKLJKHUQXPEHURIQLWURJHQVLWHV LQ WKH+EHQ]RWULD]ROHJURXSVPD\IDFLOLWDWHHDVLHU
SURWRQ KRSSLQJ LQ WKH39$66$%7UL EOHQGPHPEUDQHV FRPSDUHG WR WKDW LQ WKH D]ROH EDVHG
V\VWHPV
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)LJXUH$&FRQGXFWLYLW\ YHUVXV IUHTXHQF\RI D39$66$%7UL %DQG E39$66$%7UL
%DWVHYHUDOWHPSHUDWXUHV

7KH WHPSHUDWXUH GHSHQGHQFHRI SURWRQ FRQGXFWLYLWLHV IRU DQK\GURXV39$66$%7UL EOHQGV LV
VKRZQLQ)LJ7KHFRQGXFWLYLW\LVRWKHUPLOOXVWUDWHVWKDWWKHFRQGXFWLYLW\RIWKH39$66$%7UL
V\VWHP GHSHQGV RQ WKH VXOIRQLF DFLG DQG KHWHURF\FOH UDWLR DV ZHOO DV WKH WHPSHUDWXUH 7KH
SURWRQFRQGXFWLYLW\ LQ WKLVV\VWHP LVFDUULHGRXWE\SURWRQVRI WKHDFLGDQGD]ROHFRPSRXQGV
7HPSHUDWXUHGHSHQGHQFHRI WKHFRQGXFWLYLW\ LQ SRO\PHUHOHFWURO\WHVKDVRIWHQEHHQ WDNHQDV
LQGLFDWLYH RI D SDUWLFXODU W\SH RI FRQGXFWLRQ PHFKDQLVP 7KH SURWRQ FRQGXFWLYLW\ YHUVXV
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WHPSHUDWXUHFXUYHVIROORZVWZRGLIIHUHQW W\SHVRIHTXDWLRQVDFFRUGLQJ WRWZRGLIIHUHQWNLQGVRI
SURWRQWUDQVSRUWEHKDYLRU,WLVFOHDUO\VHHQWKDW39$66$%7ULVDPSOHVVKRZ9RJHO7DPPDQ
)XOFKHU 97) EHKDYLRU ZKLFK LPSOLHV WKH FRXSOLQJ RI WKH FKDUJH FDUULHUVZLWK WKH VHJPHQWDO
PRWLRQRIWKHSRO\PHUFKDLQV


























)LJXUH '& FRQGXFWLYLWLHV RI 39$66$%7UL EOHQG PHPEUDQHV DV D IXQFWLRQ RI UHFLSURFDO
WHPSHUDWXUH
.H\ZRUGV%HQ]RWULD]ROH3RO\YLQ\ODOFRKRO3RO\PHUHOHFWURO\WH3URWRQFRQGXFWLYLW\
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